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SUMMARY. The paper reviews cases of fetal reduction done for high order multi-fetal pregnancies, over a course of four 
years (2004 – 2008) at Hamad Medical Corporation, in Doha, Qatar. The aim is to find out the success of the procedure, 
its outcome, any related complications to both the mother or the fetuses and wheather or not it has any relation to the 
method of the procedure or the gestational age at which it was done. Material. There were seven cases done out of which 
five were successful. The other two cases declined to have another trial of reduction. Our results have shown that fetal 
reduction is a successful procedure with minimal affection of the fetus and the mother. It also decreases the rate of high 
order multiple gestation complications and prolongs the pregnancy to near maturity. Conclusion. Based on the results of 
the study the procedure should be offered to all high order gestations.
Izvorni ~lanak
Klju~ne rije~i: blizana~ka trudno}a, mnogoplodova trudno}a, feticid
SA`ETAK. ^lanak prikazuje slu~ajeve fetalnih redukcija u mnogoplodovih trudno}a, u~injene u ~etverogodi{njem raz-
doblju (2004–2008) u Hamad Medical Corporation, Doha, Qatar. Cilj rada je prikazati uspjeh postupka, njegov ishod, 
komplikacije nastale u majke i fetusa, te povezanost postupka s na~inom zahvata i ovisnost o dobi trudno}e, u kojoj je 
zahvat ra|en. Materijal. Ukupno je feticid u~injen u sedam trudno}a. Postupak je u pet bio uspje{an; daljnje dvije trud-
nice su odustale od ponovljenog zahvata. Rezultati. Fetalna redukcija je uspje{an postupak, koji neznatno {teti fetusu ili 
majci. Postupkom se smanjuju mnogoplodne trudno}e te produljuje trudno}a do njene zrelosti za porod. Zaklju~ak. Na 
temelju rezultata studije, postupak bi trebalo ponuditi svim trudnicama s mnogoplodnim trudno}ama.
Introduction
Throughout last four years, during which the feto-ma-
ternal unit in Hamad Medical co-operation was found-
ed, diagnosis and intervention had changed dramatical-
ly.1 In a large tertiary centre with 14,000 deliveries a 
year, with a very active infertility and in-vitro fertiliza-
tion unit, the incidence of multiple gestations increased 
dramatically, following the same dramatic increase 
throughout the world. The rate of triplets live births in-
creasing by 156%, quadruplets by 356% and quintuplets 
and higher order by 182%. According to Schenker,2 the 
incidence of multiples ranges from a low of 7–9% with 
clomiphene citrate, to a high of 39% with human meno-
pausal gonadotropins.
More recently, around the world in vitro fertilization 
centers have specifically aimed at decreasing the multi-
ple pregnancy rates by single embryo transfer proce-
dure. This has not started to be done in Doha yet, but 
hoping to be implemented, trying to decrease the esca-
lating complications of multiple pregnancies.
Most of the perinatal mortality and morbidity associ-
ated with a multifetal pregnancy is related to prematu-
rity and low birth weight.3 In multiple gestations the 
length of gestation and infant birth weight are inversely 
proportional to the number of fetuses.4
It has been suggested that in multiples the major risk 
factors for cerebral palsy are preterm birth, intrauterine 
growth restriction and intrapartum complications all of 
which are more common in multiples than in singletons. 
According to Blickstein and Keith,5 the frequency of ce-
rebral palsy bears a significant exponential relationship 
to the number of fetuses, and iatrogenic multiple births 
are clearly implicated in the increased cerebral palsy 
rate. Pharoah6 has found the multiple compared with 
singleton gestations have a five- to tenfold increased 
risk of cerebral palsy.
It is clear that multiple pregnancies increase the ma-
ternal risks in folds. In mothers with triplets was found 
an incidence of 20% of pregnancy included hyperten-
sion, 11–35% of anemia, 35% of postpartum hemor-
rhage, 24% preterm premature rupture of membranes 
(PPROM), 9% hemolysis, elevated liver enzymes and 
low platelets (HELLP), 4% acute fatty liver of pregnan-
cy and 1% of eclampsias.7,8
Materials and methods
First trimester multifetal pregnancy reduction (MFPR) 
began at the end of 1980’s in an attempt to decrease the 
final number of fetuses. During the last four years we 
have found that at our hospital we have had seven cases 
of fetal reduction. As with fetal reduction everywhere, 
they were all cases of high order multi-fetal pregnancies 
due to ovulation induction by gonadotrophins, two were 
accompanied by intra-uterine insemination and one 
done by in-vitro fertilization.
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All the procedures were done transabdominally, by a 
20 or 22 gauge needle and using potassium chloride 
(being the most common agent used) as a feticide agent 
to stop the heart in asystole.
Multi-fetal reduction should be done from high order 
pregnancy to either a twin pregnancy or a singleton. Se-
lection reduction of fetuses in the seven cases was not 
based on genetic evaluation, but mainly on choroinicity 
and ease of procedure.
Out of the seven cases, six of them were done during 
the beginning of the second trimester, and the last one 
was done in the first trimester.
After the procedure, the patients were kept under ob-
servation for an hour to monitor any uterine contrac-
tions, associated with leaking, bleeding or any compli-
cation related to the procedure. A repeat ultrasound is 
done to check viability in the other fetus/es and confirm 
asystole in the reduced one(s).
Results
During the study period of 4 years, seven patients 
within reproductive age with multiple pregnancies were 
included in the study. Our data is shown in the tables 1 
to 4.
Discussion
Looking through the patients we studied, we found 
interesting histories and findings. All the seven patients 
had suffered from infertility for a significant time rang-
ing from one year up to four years, which is the com-
mon factor of patients undergoing assisted reproduction 
techniques. The patients with multifetal pregnancies 
and their husbands, have three difficult options to cho-
ose. Termination of the pregnancy and start a new one 
which is an unlike choice for a couple who has suffered 
years of infertility and is probably going through great 
emotional and financial expenses. A second choice is to 
continue the high order multiple pregnancy, accepting 
Table 1. Order of gestation in seven cases and number reduced to.
Tablica 1. Redoslijed sedam trudno}a i njihova redukcija.

















Table 2. Method used, attempts and complications of procedure.











Transabdominally Unknown 1 Nil
Transabdominally 5 ml 1 Nil
Transabdominally Unknown 2 1st maternal distress
2nd refused
Maternal pain
Transabdominally 25 ml 2 1st fetus moved Nil
Transabdominally 4 ml Failed Painful procedure Maternal pain
Transabdominally 4 ml 1 Nil
Transabdominally 6 ml 2 1st to 5 fetuses
2nd to 4 fetuses
Nil
Table 3. Gestational age at time of procedure.
Tablica 3. Dob trudno}e pri postupku.
Gestational age at presentation 
(weeks)
Dob trudno}e pri prvom kontaktu 
(tjedni)
Gestational age at procedure 
(weeks)
Dob trudno}e pri zahvatu
(tjedni)
12 14





7 1st time: 10; 2nd time:11
Table 4. Maternal complications encountered during pregnancy of the pa-
tients.





2 Preterm labour – Prerani porod
2 Antepartum hemorrhage – Krvarenje prije poroda
4 (maternal pain
– bol u majke)
Patient terminated pregnancy
Prijevremeno dovr{ena trudno}a
3 Severe IUGR in twin who shares the placenta 
with the reduced twin – Te{ki zastoj rasta dvojka 
koji je imao udjela u posteljici reduciranog dvojka
4
(failed – neuspjelo)
Severe preeclampsia and post-partum hemorrhage
Te{ka preeklampsija i krvarenje poslije poroda
2 PPROM and preterm labour/PRVP i prerani porod
4 Severe hyperemesis (patient still pregnant)
Te{ka hiperemeza (trudno}a jo{ u tijeku)
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the high possibility of having a miscarriage or a very 
preterm delivery, and the increased risk for perinatal 
mortality and morbidity. The third option is the multife-
tal pregnancy reduction, where the number of fetuses is 
reduced in order to lower the likelihood of preterm de-
livery and optimize the chance of a successful out-
come.9
Interestingly enough, one patient was a case of hypo-
gonadotrophic hypogonadism diagnosed since child-
hood and underwent treatment by IVF. One patient with 
quadruplets opted to reduce only one fetus to triplets. 
This patient’s fetus shared a placenta with another fetus. 
Even though it was explained to her in great detail the 
risks including the risk of feticide of the surviving fetus 
and intrauterine growth restriction. Due to her beliefs 
and fear of not having any more children, she insisted 
upon her point of view. Following up this patient, she 
actually had two spontaneous pregnancies later on. An-
other patient with quadruplet pregnancy, in 2004, tried 
the procedure one, experienced too much pain so was 
rescheduled. At the next visit, she said she hasn’t found 
anyone who has heard of this procedure, and owing to 
the fear of multi-fetal gestation, she opted to terminate 
her pregnancy at 14 weeks.
The technique of selectively terminate the affected 
fetus in a multiple pregnancy during the first or second 
trimester was introduced with different names such as 
selective reduction, selective termination, selective feti-
cide, selective embryocide, selective abortion, selective 
birth. In comparison with our cases, the fetal reduction 
wasn’t done selectively, as we don’t have the ability of 
genetic testing and due to selecting the easiest to be 
done techniquely.10
All of the procedures were done transabdominally, 
fearing complications associated with transvaginal ap-
proach as mentioned in the next paragraph. The compli-
cations we faced related to the procedure were minimal. 
Only maternal pain was noted in two patients and the 
procedure was abandoned to another session.
The first report of first trimester multifetal pregnancy 
reduction was published in 1986 by Dumez and Oury.11 
They presented the first series of selective abortion in 
multifetal pregnancies, reduced to 4 singletons, 10 set 
of twins and 1 set of triplets. The procedures were per-
formed by dilating the cervix, and aspirating one or 
more sacs transvaginally, under ultrasound guidance. 
Of the 11 completed pregnancies 4 patients delivered at 
term, three delivered between 33 and 36 weeks, one de-
livered at 30 weeks and two lost their pregnancies in the 
second trimester. This technique was quickly abandoned 
because of high complication rate.
The same year Kanhai and al.12 reported the reduction 
of a quadruplet pregnancy to twins, by thoracic punc-
ture under ultrasound guidance. Boulot and al.13 pub-
lished a series of 61 women who had undergone fetal 
reduction, 35 by transabdominal approach and 26 by 
transcervical sac perforation and crushing of the em-
bryo if size permitted. Fetal loss rate was 13.1% and 
preterm labor rate was 56.5%. Since that time the ma-
jority of the centers, which perform the technique, uti-
lize transabdominal approach with intrathoracic injec-
tion of potassium chloride under ultrasound guidance.
Transabdominal approach is usually performed using 
the free hand technique without using a needle guide. 
Six of our patients had the procedure done at the begin-
ning of the second trimester and one was done in the 
first trimester. The literature reviews say fetal reduction 
in most centers is performed between 10 and 14 weeks 
gestation. Before 10 weeks it is technically more diffi-
cult because of the small size of the fetuses and greater 
distance from the maternal abdominal wall to the fe-
tuses. If fetal reduction was performed too late the risk 
of premature delivery may be higher.9
To verify the previous paragraph, Lynch and Berkow-
itz14 in 1993, after reporting two hundred completed 
cases say there is no advantage in delaying the proce-
dure beyond the 12th week of gestation, because if all 
fetuses are alive and are of appropriate size at that time, 
spontaneous losses are not likely in the next few weeks. 
Table 6. Mode of delivery of the patients.










2 36 Normal vaginal delivery




5 (failed – neuspjele) 32 LSCS*
2 33 LSCS*
4 Still pregnant – jo{ 
trudna
Still pregnant – jo{ 
trudna
* LSCS: low segment cesarean section – carski rez kroz donji segment











































4 (patient still 
pregnant)
Still pregnant Still pregnant Still pregnant
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ship of starting and finishing number of fetuses to the 
loss rate.18
As a trial to find out the optimum procedure, in 1993 
Timor-Tritsch and al.19 reported their experience with 
134 patients undergoing fetal reduction by transvaginal 
puncture and potassium chloride injection. The uncor-
rected loss rate was 12,6% and there was no difference 
in the loss rate in those patients whose fetus in the sac 
over the internal os was targeted for reduction, as op-
posed to the others. Itskovits and al.10 also reported two 
quadruplet pregnancies successfully reduced to twins 
by transvaginal ultrasound guided aspiration of the ges-
tational sacs. This procedure was similar to transvaginal 
oocytes retrieval and is performed at an earlier gesta-
tional age. The total pregnancy loss rate was 4% at two 
or less post procedure, 5% at four weeks or less and 
16.4% through 24 completed weeks’ gestation.17 The 
loss rates were 7%, 15% and 30% for patients present-
ing with triplets, quadruplets and quintuplets respec-
tively and who were reduced to twins. The total loss rate 
was 14% in patients reduced to twins compared with 
singletons (25%) and triplets (27%). From these first 
series could be concluded that:
1. The total pregnancy loss is correlated with the ini-
tial and final number of fetuses.
2. Gestational age at delivery is inversely correlated 
with the initial and final number of fetuses.
3. Gestational age at the time of procedure within the 
10–12 weeks has no effect on pregnancy loss. Pro-
cedures performed after 12 weeks’ gestation may 
be associated with higher rates of prematurity.
4. Maternal complications have not been reported.
5. Risk of congenital anomalies in survivors is not in-
creased.
The latest collaborative study published in 1996 de-
scribed 1789 completed pregnancies after fetal reduc-
tion.20 The results were obtained from nine centers in 
five countries. The overall pregnancy loss rate in this 
study was 11.7% and varied from 7.6% in cases of 
 reduction of triplets to twins and increased to 22.9% for 
sextuplets to twins.20 Most recently the international 
collaborative series by Evans et al.22 reported on 3513 
cases reduced. All procedures were performed by trans-
abdominal potassium chloride injection, except 331 that 
were done transvaginally by one group. The overall loss 
rate was 9.6%, with loss rate varying depending on the 
starting and finishing number of fetuses. Data by the 
finishing number of fetuses demonstrated that twins had 
the best outcomes. Although differences between twins 
and singletons were small, both groups had significantly 
lower loss rates than did the group ending with trip-
lets.21,22
In our own study, after the procedure the patient is 
observed for one hour to monitor for evidence of pro-
gressive uterine contraction vaginal bleeding or leakage 
of amniotic fluid.
The ultrasound examination is repeated in order to 
confirm normal cardiac activity in the non reduced fe-
Moreover the later in pregnancy the termination is per-
formed, the more probable it is that fetal resorption will 
be incomplete, and may be the rare chance, that mater-
nal disseminated intravascular coagulation will develop. 
Delay beyond 12 weeks is unnecessary and the risk of 
miscarriage or preterm rupture of membranes is in-
creased.
The fetus in the lower sac is not reduced, unless it has 
detectable anomalies or is one twin of a monochorionic 
set of twins. A 22 gauge, 9 cm long, spinal needle is 
introduced transabdominal under ultrasound guidance 
into the fetal thorax in the longitudinal plane and 2–3 
mEq potassium chloride (2mEq/mL concentration) is 
injected slowly so as not to dislodge the needle tip.15 
The cardiac activity is carefully observed for at least 2 
minutes and if cardiac activity persists, more potassium 
chloride is injected. About 0,5 mL of potassium chlo-
ride solution is usually sufficient to stop the heart beat. 
The selection of the fetuses to be reduced is based on 
the technical ease with which the procedure can be per-
formed. In transabdominal approach the fetus in the sac 
over the internal cervix os, is left alone unless abnor-
malities are noted in that fetus. In transabdominal ap-
proach it is most common to reduce fetuses located in 
the middle or upper part of the uterine cavity.
If we look at the rest of the literature, we confirm that 
the rate of complications is much higher with the trans-
vaginal approach. The first series of ultrasound guided 
transabdominal reduction with intrauterine potassium 
chloride injection was reported by Berkowich and al. in 
1988.9 In that series the first three patients had transcer-
vical procedure while in the rest nine cases the proce-
dure was performed transabdominally with a total loss 
rate of 33%. In 1999 Mansour et al.16 reported selective 
reduction in 46 multiple pregnancies with loss rate 3% 
and the 81% of the cases delivered after 36 weeks. The 
experience with the first 200 cases of transabdominal 
reduction from a single center was reported in 1993.15 
At the time of the procedure, 88 women had triplets, 89 
had quadruplets, 16 had quintuplets and seven had six to 
nine fetuses. Reduction to triplets was done at the pa-
tient’s request and reduction to singleton was only done 
for medical indications. The pregnancy loss rates were 
7.9% for those with five and 42.9 for those with six or 
more.
The first collaborative data published in 1993 by Ev-
ans and colleagues17 covered the year from 1988 through 
early 1991, included all cases performed transabdomi-
nally with intrathoracic potassium chloride injection. 
The second collaborative study in 1994 compared the 
transabdominal to transcervical approach. The experi-
ence on 1000 patients showed a significant decrease in 
the overall pregnancy loss rate in cases performed trans-
abdominally from 16% to 8% and in the transvaginal/
transcervical cases a loss rate of approximately 13%. 
The prematurity rate between 25–28 weeks’ gestation 
was 5.5%, 10% of the patients delivered at 29–32 weeks 
and 50% of all patients reached 37 weeks’ gestation. It 
has been also suggested that there is an inverse relation-
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tuses, and the asystole in the reduced fetus/es. Follow-
ing the same rules, we proceeded to do our cases.
Complications that our seven patients encountered 
were not related to the fetal reduction but related to the 
risks of multifetal pregnancy. All of the seven patients 
were presented very early in the pregnancy, during the 
first trimester, due to complications related to multi-fe-
tal pregnancy, mostly because of threatened miscarriage 
and severe hyperemesis gravidarum. This necessitated 
management and therefore early diagnosis of high order 
multifetal pregnancy.
Conclusions
Combining our analysis of the seven cases, and the 
extensive studies that have been published throughout 
the literature, we have concluded that, over the last 25 
years fetal reduction and selective termination have be-
come well accepted procedures to reduce the perinatal 
mortality and morbidity associated with higher order 
multiple gestation (MFPR). The gained experience sug-
gests that the transabdominal approach undertaken be-
tween 10 and 12 weeks gestation is preferred.
The good pregnancy outcome associated with fetal 
reduction, chorionic villous sampling before fetal re-
duction and amniocentesis after fetal reduction are ob-
tained in centers with vast experience with these proce-
dures, with a relatively limited number of operators ad-
hering to a strict common protocol. These procedures 
should not be generalized to all centers and patients 
should be extensively counseled for the advantages and 
disadvantages of the procedure, the risk and the compli-
cations.
Although fetal reduction would appear to be of ben-
efit for triplets and higher order gestation, the more 
logical approach would be prevention of their occur-
rence through the more justicious use in the future of 
newer assisted reproductive techniques.
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